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(57) ABSTRACT

An image shake correction device capable of reducing a slid-
ing friction force occurring with movement of a movable
member, thereby reducing load on a drive unit for driving the
movable member and improving the positioning accuracy of
the movable member. The movable member of the correction
device is supported to be movable in a yaw direction and
supported to be pivotable in a pitch direction, and a ball is held
between the movable member and a guide groove formed in
a stationary member and extending in the yaw direction.
When the movable member moves in the yaw direction, the
ball rolls along the guide groove. When the movable member
pivots in the pitch direction, a contact point where the mov-
able member contacts with the ball functions as a pivotal
fulcrum for the movable member.

18 Claims, 8 Drawing Sheets
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1
OPTICAL APPARATUS WITH MOVABLE
MEMBER FOR SHAKE CORRECTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image shake correction
device mounted on an optical apparatus such as a digital
camera, binocular, and telescope, and relates to an optical
apparatus and an image pickup apparatus each having the
image shake correction device.

2. Description of the Related Art

An image shake correction device mounted on a digital
camera or the like has a movable member that holds a lens or
an image pickup device. The movable member must be mov-
able independently in a left-right direction (yaw direction)
and in an up-down direction (pitch direction) with respect to
an optical axis.

To this end, a technique has been proposed in which a shaft
formed on one of a movable member and a stationary member
is engaged with an elongated hole formed in another of them
(Japanese Laid-open Patent Publications Nos. H10-10597
and 2010-152020). In this technique, the movable member is
supported to be movable relative to the stationary member in
a first direction along the elongated hole and supported to be
pivotable about the shaft in a second direction perpendicular
to the first direction, so that the movable member can be
movable independently in these two different directions.

However, due to a sliding friction force occurring between
the shaft and the elongated hole with movement of the mov-
able member, load on an actuator for driving the movable
member increases and the positioning accuracy of the mov-
able member is lowered.

SUMMARY OF THE INVENTION

The present invention provides an image shake correction
device capable of reducing a sliding friction force occurring
with movement of a movable member, thereby reducing load
on a drive unit for driving the movable member and improv-
ing the positioning accuracy of the movable member, and
provides an optical apparatus and an image pickup apparatus
each having the image shake correction device.

According to one aspect of this invention, there is provided
an image shake correction device, which comprises a station-
ary member, a movable member configured to be supported
movably in a first direction relative to the stationary member
and configured to be supported pivotably relative to the sta-
tionary member in a second direction different from the first
direction, wherein a first guide groove extending in the first
direction is formed in one of the stationary member and the
movable member, a rolling member configured to be held
between the first guide groove and another of the stationary
member and the movable member, wherein the rolling mem-
ber rolls along the first guide groove when the movable mem-
ber moves in the first direction and a contact point where the
movable member contacts with the rolling member functions
as a pivotal fulcrum for the movable member when the mov-
able member pivots in the second direction, an urging unit
configured to urge the stationary member and the movable
member in directions to hold the rolling member, and a drive
unit configured to drive the movable member in the first and
second directions.

With this invention, it is possible to reduce a sliding friction
force occurring with movement of the movable member,
whereby load on the drive unit for driving the movable mem-
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2

ber can be reduced and the positioning accuracy of the mov-
able member can be improved.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view schematically showing a lens
barrel mounted with an image shake correction device
according to a first embodiment of this invention;

FIG. 2 is an exploded perspective view of the image shake
correction device;

FIG. 3 is a view of the image shake correction device as
seen from one side in an optical axis direction;

FIG. 4 is a section view taken along line A-A in FIG. 3;

FIG. 5A is a section view taken along line B-B in FIG. 3;

FIG. 5B is an enlarged view of C part of FIG. 5A;

FIG. 6 is a view showing a state where forward power is
applied to a first coil of a first actuator of the image shake
correction device;

FIG. 7 is a view showing a state where forward power is
applied to a second coil of a second actuator of the image
shake correction device;

FIG. 8A is a section view of an essential part of an image
shake correction device according to a second embodiment of
this invention;

FIG. 8B is an enlarged view of D part of FIG. 8A;

FIG. 9A is a section view of an essential part of an image
shake correction device according to a third embodiment of
this invention; and

FIG. 9B is an enlarged view of E part of FIG. 9A.

DESCRIPTION OF THE EMBODIMENTS

The present invention will now be described in detail below
with reference to the drawings showing preferred embodi-
ments thereof.

(First Embodiment)

FIG. 1 schematically shows in perspective view a lens
barrel serving as an optical apparatus on which an image
shake correction device according to a first embodiment of
this invention is mounted.

As shown in FIG. 1, the image shake correction device 10
of'this embodiment is disposed inside the lens barrel 20 of the
optical apparatus (e.g., a digital camera), and corrects image
shakes caused by camera shakes in yaw and pitch directions
(hereinafter respectively referred to as the Y and P directions).
It should be noted that the Y and P directions are perpendicu-
lar to each other in this embodiment, but this is not limitative.

Angle displacement detection devices 21y, 21p detect
shake angle displacements 22y, 22p of the cameraintheY and
P directions and output angle displacement signals, respec-
tively. Based on these angle displacement signals supplied
from the detection devices 21p, 21y, computation circuits
23p, 23y respectively compute target drive signals.

In accordance with the target drive signals supplied from
the computation circuits 23p, 23y, a drive unit of the image
shake correction device 10 causes a movable barrel 12 that
holds a correction lens 11 to move in a plane perpendicular to
anoptical axis, thereby correcting a shake of an image formed
on an image plane of an image pickup apparatus 24.

It should be noted that in this embodiment, position sensors
that detect Y- and P-direction positions of the movable barrel
12 can be provided for execution of closed-loop control to
make output signals of the position sensors coincident with
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respective ones of the target drive signals. Alternatively,
open-loop control can be carried out without using the posi-
tion sensors.

Next, a description will be given of the image shake cor-
rection device 10 with reference to FIGS. 2 to 5. FIG. 2 shows
the image shake correction device 10 in exploded perspective
view, FIG. 3 shows the correction device 10 as seen from one
side in the optical axis direction, FIGS. 4 and 5A are section
views respectively taken along lines A-A and B-B in FIG. 3,
and FIG. 5B shows C part of FIG. 5A in enlarged view.

As shown in FIGS. 2 to 5, the image shake correction
device 10 of this embodiment includes the movable barre] 12
that holds the correction lens 11 and includes a stationary base
plate 13, balls 14 to 16, a first actuator 17, and a second
actuator 18.

The movable barrel 12 (which is an example of a movable
member of this invention) is formed with a central circular
hole 12a for holding the correction lens 11, and is supported
to be movable relative to the stationary base plate 13 in aplane
perpendicular to the optical axis. The movable barrel 12 has a
surface facing the stationary base plate 13 and formed into a
flat plane perpendicular to the optical axis. At a central por-
tion of the flat plane surface of the movable barrel 12, a
cylindrical portion 12d (see FIG. 4) is formed coaxially with
the central hole 124 so0 as to project toward the stationary base
plate 13.

The movable barrel 12 is also formed with rectangular
holes 1256, 12¢ on both sides of the central hole 124 as seen in
theY direction. A first magnet 175 that cooperates with a first
coil 17a to constitute the first actuator 17 is fitted and fixed to
the hole 125, and a second magnet 185 that cooperates with a
second coil 184 to constitute the second actuator 18 is fitted
and fixed to the hole 12¢. It should be noted that in this
embodiment the correction lens 11 is used as an optical sys-
tem for image shake correction. Alternatively, an image
pickup device (such as a CCD sensor or a CMOS sensor) that
is movable in a direction perpendicular to the optical axis can
be used.

The stationary base plate 13 (which is an example of a
stationary member of this invention) is formed into a rectan-
gular plate elongated in the Y direction and is disposed par-
allel to the movable barrel 12. The stationary base plate 13 is
formed with a central circular hole 13¢, which is larger in
diameter than the cylindrical portion 124 of the movable
barrel 12. The cylindrical portion 124 is axially inserted into
the hole 13¢, whereby a movable range of the movable barrel
12 relative to the stationary base plate 13 is restricted. At an
outer periphery of the base plate 13, there is provided a
mounting portion (not shown) to which the lens barrel that
supports a taking lens group is fixed.

When the movable barrel 12 is at a reference position
(initial position) shown in FIGS. 3 and 4, the correction lens
11 held by the movable barrel 12 is disposed coaxially with
the hole 13¢ of the stationary base plate 13.

The stationary base plate 13 is also formed with an elon-
gated hole 13a long in the P direction and an elongated hole
135 long in the Y direction on both sides of the central hole
13c as seen in the Y direction. The first coil 17a of the first
actuator 17 is fitted and fixed to the elongated hole 134, and
the second coil 18a of the second actuator 18 is fitted and fixed
to the elongated hole 1364.

When the movable barrel 12 is at the reference position
shown in FIGS. 3 and 4, a line connecting the centers of the
firstand second coils 174, 18a passes through the center of the
correction lens 11 (i.e., the optical axis), and the centers of the
first and second magnets 175, 185 are aligned in position with
the centers of the first and second coils 174, 18a, respectively.
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The stationary base plate 13 is further provided with cylin-
drical ball receiving portions 13g, 13/ in respective ones of
which balls 15, 16 are disposed to be rollable. The ball receiv-
ing portions 13g, 13/ are disposed symmetrical to each other
with respect to the longitudinal axis of the stationary base
plate 13. In this embodiment, the ball receiving portions 13g,
13/ are located between the elongated hole 135 and the cen-
tral hole 13¢, i.e., between the center of the second actuator 18
and the center of the correction lens 11 (the optical axis) as
seen in the longitudinal direction of the stationary base plate
13, thereby enabling the balls 15, 16 to support the movable
barrel 12 atnear the center of gravity of the movable barrel 12.
It should be noted that the ball receiving portions 13g, 13/ are
formed to have inner diameters larger than the diameters of
the balls 15, 16 and corresponding to the movable range of the
movable barrel 12.

A guide groove 13d, which is a V-shape in cross section and
extends in the Y direction, is formed in the stationary base
plate 13 at a position opposite from the hole 13¢ with respect
to the elongated hole 13a. The guide groove 134 has its center
located on an extension of a line connecting the centers of the
first and second coils 17a, 18a. When the movable barrel 12 is
at the reference position shown in FIGS. 3 and 4, the center of
the correction lens 11 (i.e., the optical axis) is disposed on an
extension of the longitudinal axis of the guide groove 134.

In this embodiment, the guide groove 13d is disposed on
the side opposite from the second actuator 18 as seen in the
longitudinal direction of the stationary base plate 13 with
respect to the central hole 13¢ in which the correction lens 11
is received. In other words, the ball 14 in the guide groove 134
is disposed on the side opposite from the second actuator 18
with respect to the correction lens 11 in the hole 13c¢ as seen
in the longitudinal direction of the base plate 13. Accordingly,
the movable barrel 12 can have a large pivot radius when
driven by the second actuator 18 to pivot about a contact point
with the ball 14, i.e., about a pivotal fulcrum. It should be
noted that the guide groove 134 is an example of a first guide
groove of this invention.

The guide groove 13d of the stationary base plate 13 has
inclined surfaces 13e, 13/ each being in contact with the ball
14 at one point, so that the ball 14 is in contact at two points
with the guide groove 134. In this embodiment, the ball 14 is
also in contact with the movable barrel 12 at one point. In a
state held between the movable barrel 12 and the stationary
base plate 13, the ball 14 is supported by three points to be
rollable in the Y direction.

The balls 15, 16 are each in contact with the movable barrel
12 at one point and in contact with the stationary base plate 13
atone point. In a state held between the movable barrel 12 and
the stationary base plate 13, each of the balls 15, 16 is sup-
ported by two points to be rollable in the movable range of the
movable barrel 12.

In this embodiment, the first and second actuators 17, 18
(an example of drive devices of a drive unit of this invention)
are each implemented by a voice coil motor.

When electric power is supplied to the coil 17a of the first
actuator 17, a force is applied to the magnet 175 of the first
actuator 17 in a direction perpendicular to the longitudinal
axis of the coil 17qa (i.e., in the Y direction in this embodi-
ment).

FIG. 6 shows a state where forward power is applied to the
first coil 174 of the first actuator 17. It should be noted that an
illustration of the movable barrel 12 is omitted in FIG. 6 for
convenience of description.

In the state shown in FIG. 6, a Lorentz force is generated
between the coil 17a and magnet 175 of the first actuator 17,
so that a force f1 acting in the Y direction (i.e. in a first
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direction) is applied to the magnet 175 fixed to the movable
barrel 12. As a result, the movable barrel 12 moves in a R
direction while causing the balls 14 to 16 to roll, so that the
center of the correction lens 11 held by the movable barrel 12
moves to a position denoted by symbol P1.

When electric power is supplied to the coil 18a of the
second actuator 18, a force is applied to the magnet 185 of the
second actuator 18 in a direction perpendicular to the longi-
tudinal axis of the coil 18a (i.e., in the P direction in this
embodiment).

FIG. 7 shows a state where forward power is applied to the
second coil 18a of the second actuator 18. It should be noted
that an illustration of the movable barrel 12 is omitted in FIG.
7 for convenience of description.

In the state shown in FIG. 7, a Lorentz force is generated
between the coil 18a and magnet 185 of the second actuator
18, so that a force {2 acting in the P direction is applied to the
magnet 185 fixed to the movable barrel 12. As a result, the
movable barrel 12 pivots by an angle of 6 about a contact
point with the ball 14 (i.e., about a pivotal fulcrum) while
causing the balls 15, 16 to roll, so that the center of the
correction lens 11 held by the movable barrel 12 moves to a
position denoted by symbol P2. Hereinafter, the direction of
arcuate movement of the correction lens 11 at that time will be
referred to as the second direction. With the combined move-
ment of the movable barrel 12 in the first and second direc-
tions, the center of the correction lens 11 can move to an
arbitrary position on the plane perpendicular to the optical
axis.

The stationary base plate 13 and the movable barrel 12 are
urged by an urging unit (schematically denoted by arrow Z in
FIG. 4) in directions toward each other to hold the balls 14 to
16 therebetween, so that a holding force is applied to the balls
14t016. As aresult, for example, the ball 14 is prevented from
being detached from the guide groove 134 with movement of
the movable barrel 12. Also, the contact point between the
ball 14 and the movable barrel 12 is prevented from being
displaced with movement of the movable barrel 12. As the
urging unit, there can be mentioned, for example, a unit that
utilizes urging forces of springs and a unit that utilizes mag-
netic attraction forces of magnets, but these are not limitative.

According to this embodiment, the movable barrel 12 can
move in two different directions while being rollably sup-
ported by the balls 14 to 16, as described above. More spe-
cifically, the movable barrel 12 moves in the first direction
while causing the balls 14 to 16 to roll, and pivots in the
second direction about the contact point with the ball 14, i.e.,
about the pivotal fulcrum, while causing the balls 15, 16 to
roll. It is therefore possible to reduce a sliding friction force
occurring with movement of the movable barrel 12. As a
result, loads on the actuators 17, 18 for driving the movable
barrel 12 can be reduced and the positioning accuracy of the
movable barrel 12 can be improved.

It should be noted that in this embodiment, an example has
been described in which voice coil motors are used as the
actuators 17, 18. Alternatively, it is possible to use stepping
motors, ultrasonic motors using piezoelectric elements, ultra-
magnetostriction actuators, or the like.

Inthis embodiment, the first actuator 17 generates a driving
force acting in the direction coincident with the direction in
which the ball 14 is guided by the guide groove 134, but this
is not limitative. In a case that the acting direction of the
driving force of the actuator 17 does not coincide with the
direction in which the ball 14 is guided, power supplies to the
actuators 17, 18 can simultaneously be controlled such that
the resultant force of driving forces of these actuators acts in
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a desired direction to move the correction lens 11 in the plane
perpendicular to the optical axis.
(Second Embodiment)

Next, an image shake correction device according to a
second embodiment of this invention will be described with
reference to FIGS. 8A and 8B. It should be noted that like
elements similar to those of the first embodiment are denoted
by like numerals, and a description thereof will be omitted.

FIG. 8A shows in section view an essential part of the
image shake correction device according to the second
embodiment, and FIG. 8B shows D part of FIG. 8A in
enlarged view.

In this embodiment, the movable barrel 12 is formed with
a guide groove 12e of a V-shape in cross section, which is
similar to the guide groove 13d formed in the stationary base
plate 13. When the movable barrel 12 is at the reference
position shown in FIGS. 3 and 4, the guide groove 12e is
disposed facing the guide groove 13d of the stationary base
plate 13 as seen in the optical axis direction and extends in the
same direction as the guide groove 13d (see FIG. 8A). As
shown in FIG. 8B, the guide groove 12¢ has inclined surfaces
12f, 12g that form therebetween a groove angle (open angle)
20. greater than a groove angle 2f formed between the
inclined surfaces 13e, 13f'of the guide groove 134 formed in
the stationary base plate 13. It should be noted that the guide
groove 12e is an example of a second guide groove of this
invention.

The ball 14 is in contact with each of the inclined surfaces
12f, 12g of the guide groove 12e at one point, so that the ball
14 is in contact at two points with the guide groove 12e. Thus,
the ball 14 is supported at four points to be rollable in the Y
direction in a state held between the movable barrel 12 and the
stationary base plate 13.

In this embodiment, the ball 14 is made in contact at two
points with the guide groove 12¢ of a V-shape in cross section
which is formed in the movable barrel 12 and similar to the
guide groove 13d of the stationary base plate 13, and the
groove angle 2a. formed between the inclined surfaces 12f,
12¢g of the guide groove 12¢ is made greater than the groove
angle 2f formed between the inclined surfaces 13e, 13fof the
guide groove 13d formed in the stationary base plate 13. In
other words, the depth of the guide groove 12e is made shal-
lower than that of the guide groove 134.

As described above, the ball 14 is held between the guide
grooves 12e¢ and 134, so that only rolling friction is produced.
It is therefore possible to reduce load for pivoting the movable
barrel 12. It is also possible to prevent the pivot center of the
movable barrel 12 from being displaced, even if external
impact is applied to the movable barrel 12. Thus, a highly
accurate, highly reliable image shake correction device can
be provided. In respect of other construction, function, and
effect, this embodiment is the same as the first embodiment.
(Third Embodiment)

Next, an image shake correction device according to a third
embodiment of this invention will be described with refer-
ence to FIGS. 9A and 9B. It should be noted that like elements
similar to those of the first embodiment are denoted by like
numerals, and a description thereof will be omitted.

FIG. 9A shows in section view an essential part of the
image shake correction device according to the third embodi-
ment, and FIG. 9B shows E part of FIG. 9A in enlarged view.

In this embodiment, a rotary member 19 is supported to be
rotatable relative to the movable barrel 12 about an axis
passing through the center of the ball 14 and extending par-
allel to the optical axis. The rotary member 19 is formed with
a guide groove 194 of a V-shape which is similar to the guide
groove 134 formed in the stationary base plate 13. The guide
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groove 19a is disposed facing the guide groove 134 of the
stationary base plate 13 as seen in the optical axis direction,
and extends in the same direction as the guide groove 134.

It should be noted that in this embodiment, inclined sur-
faces 196, 19¢ of the guide groove 19a form therebetween a
groove angle 2a equivalent to the groove angle 2f3 formed
between the inclined surfaces 13e, 13/ of the guide groove
134 formed in the stationary base plate 13. However, the
groove angle 2a can be made greater than the groove angle
2p, as with the second embodiment.

The ball 14 is made in contact at one point with each of the
inclined surfaces 195, 19¢ of the guide groove 194. Thus, the
ball 14 is in contact at two points with the guide groove 19a.
When held between the movable barrel 12 and the stationary
base plate 13, the ball 14 is supported by four points to be
rollableintheY direction. The movable barrel 12 is supported
to be pivotable relative to the rotary member 19 about an axis
extending parallel to the optical axis.

In this embodiment, the V-shaped guide groove 19a is
formed in the rotary member 19 supported to be rotatable
relative to the movable barrel 12, and the ball 14 is made in
contact at two points with the guide groove 19q of the rotary
member 19. Furthermore, the movable barrel 12 is supported
to be pivotable about the axis extending parallel to the optical
axis.

Thus, load for pivoting the movable barrel 12 can be largely
reduced. In addition, the pivotal fulcrum for the movable
barrel 12 can be prevented from being displaced, even if
external impact is applied to the movable barrel 12. It is
therefore possible to provide a highly accurate, highly reli-
able image shake correction device and an optical apparatus
having the image shake correction device.

In this embodiment, since the movable barrel 12 is sup-
ported to be pivotable relative to the rotary member 19, the
contact position between ball 14 and the guide groove 194 can
be prevented from being displaced, even if the pivot angle 6 of
the movable barrel 12 is made large. It is therefore possible to
position the correction lens 11 in a wider range. In respect of
other construction, function, and effect, this embodiment is
the same as the first embodiment.

It should be noted that this invention is not limited in
construction to the examples described in the embodiments,
and various changes and modifications may be made in terms
of material, shape, size, form, number, installation position,
etc. without departing from the spirit and scope of the inven-
tion.

For example, although in the embodiments the lens barrel
has been described as an example of the optical apparatus
with image shake correction device, this invention is also
applicable to other optical apparatus such as digital camera,
digital video camera, interchangeable lens for digital single-
lens reflex camera, and binocular, and is further applicable to
an image pickup unit of electronic equipment such as a cel-
Iular phone or a game machine.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2011-079556, filed Mar. 31, 2011, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:
1. An image shake correction device comprising:
a stationary member;
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a movable member configured to be moveable linearly ina
first direction relative to the stationary member and
rotatable relative to the stationary member in a second
direction different from the first direction;

a first guide groove having inclined surfaces that are not
parallel to each other and extending in the first direction
provided in one of the stationary member or the movable
member;

a receiving portion provided in one of the stationary mem-
ber or the movable member;

a first rolling member held between the stationary member
and the moveable member on the first guide groove;

a second rolling member held between the stationary mem-
ber and the movable member on the receiving portion;
and

a drive unit configured to drive said movable member in the
first and second directions,

wherein the first rolling member is in contact at each of the
inclined surfaces,

wherein the first rolling member is in contact at one point
with the other of the stationary member or the movable
member,

wherein in a case where the movable member moves lin-
early in the first direction, the first rolling member rolls
along the first guide groove and the second rolling mem-
ber rolls on the receiving portion, and

wherein in a case where the movable member rotates in the
second direction, the first rolling member functions as a
pivotal fulcrum for the movable member and the second
rolling member rolls on the receiving portion.

2. The image shake correction device according to claim 1,
wherein the movable member is configured to hold an optical
system for image shake correction.

3. The image shake correction device according to claim 2,
wherein:

the drive unit includes a drive device configured to move
said movable member in the first direction, and

the drive device is disposed between the first guide groove
and an optical axis of the optical system for image shake
correction.

4. The image shake correction device according to claim 2,
wherein the first direction is a direction of a line connecting
the pivotal fulcrum for the movable member with a center of
the optical system for image shake correction as seen in a case
where the movable member is at a reference position.

5. An optical apparatus comprising:

an optical element;

a stationary member;

a movable member configured to be movable linearly in a
first direction relative to the stationary member and
rotatable relative to the stationary member in a second
direction different from the first direction;

a first guide groove having inclined surfaces that are not
parallel to each other and extending in the first direction
provided in one of the stationary member or the movable
member;

a receiving portion provided in one of the stationary mem-
ber or the movable member;

a first rolling member held between the stationary member
and the movable member on the first guide groove;

a second rolling member disposed on the receiving portion
and held between the stationary member and the mov-
able member on the receiving portion; and

a drive unit configured to drive the movable member in the
first and second directions,

wherein the first rolling member is in contact at each of the
inclined surfaces,
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wherein the first rolling member is in contact at one point
with the other of the stationary member or the movable
member,

wherein in a case where the movable member moves lin-
early in the first direction, the first rolling member rolls
along the first guide groove and the second rolling mem-
ber rolls on the receiving portion, and

wherein in a case where the movable member rotates in the
second direction, the first rolling member functions as a
pivotal fulcrum for the movable member and the second
rolling member rolls on the receiving portion.

6. An image pickup apparatus comprising:

an image pickup device;

a stationary member;

a movable member configured to be movable linearly in a
first direction relative to the stationary member and
rotatable relative to the stationary member in a second
direction different from the first direction;

a first guide groove having inclined surfaces that are not
parallel to each other and extending in the first direction
provided in one of the stationary member or the movable
member;

areceiving portion provided in one of the stationary mem-
ber or the movable member;

afirst rolling member held between the stationary member
and the movable member on the first guide groove;

asecond rolling member held between the stationary mem-
ber and the movable member on the receiving portion;
and

a drive unit configured to drive the movable member in the
first and second directions,

wherein the first rolling member is in contact at each of the
inclined surfaces,

wherein the first rolling member is in contact at one point
with the other of the stationary member or the movable
member,

wherein in a case where the movable member moves lin-
early in the first direction, the first rolling member rolls
along the first guide groove and the second rolling mem-
ber rolls on the receiving portion, and

wherein in a case where the movable member rotates in the
second direction, the first rolling member functions as a
pivotal fulcrum for the movable member and the second
rolling member rolls on the receiving portion.

7. An image shake correction device comprising:

a stationary member;

a movable member configured to be movable linearly in a
first direction relative to the stationary member and
rotatable relative to the stationary member in a second
direction different from the first direction;

a first guide groove having first inclined surfaces that are
not parallel to each other and extending in the first direc-
tion provided in one of the stationary member or the
movable member;

asecond guide groove having second inclined surfaces that
are not parallel to each other and extending in the first
direction provided in the other of the stationary member
or the movable member;

areceiving portion provided in one of the stationary mem-
ber or the movable member;

a first rolling member held between the first guide groove
and the second guide groove;

asecond rolling member held between the stationary mem-
ber and the movable member on the receiving portion;
and

a drive unit configured to drive the movable member in the
first and second directions,
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wherein the first rolling member is in contact at each of the
first inclined surfaces and the second inclined surfaces,

wherein in a case where the movable member moves lin-
early in the first direction, the first rolling member rolls
along the first guide groove and the second rolling mem-
ber rolls on the receiving portion, and

wherein in a case where the movable member rotates in the
second direction, the first rolling member functions as a
pivotal fulcrum for the movable member and the second
rolling member rolls on the receiving portion.

8. The image shake correction device according to claim 7,
wherein a second groove angle formed between the second
inclined surfaces is larger than a first groove angle formed
between the first inclined surfaces.

9. An optical apparatus comprising:

an optical element;

a stationary member;

a movable member configured to be movable linearly in a
first direction relative to the stationary member and
rotatably relative to the stationary member in a second
direction different from the first direction;

a first guide groove having first inclined surfaces that are
not parallel to each other and extending in the first direc-
tion provided in one of the stationary member or the
movable member;

a second guide groove having second inclined surfaces that
are not parallel to each other and extending in the first
direction provided in the other of the stationary member
or the movable member;

a receiving portion provided in one of the stationary mem-
ber or the movable member;

a first rolling member held between the first guide groove
and the second guide groove;

a second rolling member held between the stationary mem-
ber and the movable member on the receiving portion;
and

a drive unit configured to drive the movable member in the
first and second directions,

wherein the first rolling member is in contact at each of the
first inclined surfaces and the second inclined surfaces,

wherein in a case where the movable member moves lin-
early in the first direction, the first rolling member rolls
along the first guide groove and the second rolling mem-
ber rolls on the receiving portion, and

wherein in a case where the movable member rotates in the
second direction, the first rolling member functions as a
pivotal fulcrum for the movable member and the second
rolling member rolls on the receiving portion.

10. The optical apparatus according to claim 9, wherein a
second groove angle formed between the second inclined
surfaces is larger than a first groove angle formed between the
first inclined surfaces.

11. An image pickup apparatus comprising:

an image pickup device;

a stationary member;

a movable member configured to be moveable linearly ina
first direction relative to the stationary member and
rotatably relative to the stationary member in a second
direction different from the first direction;

a first guide groove having first inclined surfaces that are
not parallel to each other and extending in the first direc-
tion provided in one of the stationary member or the
movable member;

a second guide groove having second inclined surfaces that
are not parallel to each other and extending in the first
direction provided in the other of the stationary member
or the movable member;
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areceiving portion provided in one of the stationary mem-
ber or the movable member;

a first rolling member held between the first guide groove
and the second guide groove;

asecond rolling member held between the stationary mem-
ber and the movable member on the receiving portion;
and

a drive unit configured to drive the movable member in the
first and second directions,

wherein the first rolling member is in contact at each of the
first inclined surfaces and the second inclined surfaces,

wherein in a case where the movable member moves lin-
early in the first direction, the first rolling member rolls
along the first guide groove and the second rolling mem-
ber rolls on the receiving portion, and

wherein in a case where the movable member rotates in the
second direction, the first rolling member functions as a
pivotal fulcrum for the movable member and the second
rolling member rolls on the receiving portion.

12. The image pickup apparatus according to claim 11,
wherein a second groove angle formed between the second
inclined surfaces is larger than a first groove angle formed
between the first inclined surfaces.

13. An image shake correction device comprising:

a stationary member;

a movable member configured to be movable linearly in a
first direction relative to the stationary member and
rotatable relative to the stationary member in a second
direction different from the first direction;

a rotary member configured to be rotatable relative to the
movable member, and

a first guide groove having first inclined surfaces that are
not parallel to each other and extending in the first direc-
tion provided in the stationary member;

asecond guide groove having second inclined surfaces that
are not parallel to each other and extending in the first
direction provided in the rotary member;

areceiving portion provided in one of the stationary mem-
ber or the movable member;

a first rolling member held between the first guide groove
and the second guide groove;

asecond rolling member held between the stationary mem-
ber and the movable member on the receiving portion;
and

a drive unit configured to drive the movable member in the
first and second directions,

wherein the first rolling member is in contact at each of the
first inclined surfaces and the second inclined surfaces,

wherein in a case where the movable member moves lin-
early in the first direction, the first rolling member rolls
along the first guide groove and the second rolling mem-
ber rolls on the receiving portion, and

wherein in a case where the rotatable member rotates in the
second direction, the second rolling member rolls on the
receiving portion.

14. The image shake correction device according to claim
13, wherein a second groove angle formed between the sec-
ond inclined surfaces is larger than a first groove angle formed
between the first inclined surfaces.

15. An optical apparatus comprising:

an optical element;

a stationary member;

a movable member configured to be movable linearly in a
first direction relative to the stationary member and
rotatably relative to the stationary member in a second
direction different from the first direction;
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a rotary member configured to be rotatable relative to the
movable member;

a first guide groove having first inclined surfaces that are
not parallel to each other and extending in the first direc-
tion provided in the stationary member;

a second guide groove having second inclined surfaces that
are not parallel to each other and extending in the first
direction provided in the rotary member;

a receiving portion provided in one of the stationary mem-
ber or the movable member;

a first rolling member held between the first guide groove
and the second guide groove;

a second rolling member held between the stationary mem-
ber and the movable member on the receiving portion;
and

a drive unit configured to drive the movable member in the
first and second directions,

wherein the first rolling member is in contact at each of the
first inclined surfaces and the second inclined surfaces,

wherein in a case where the movable member moves lin-
early in the first direction, the first rolling member rolls
along the first guide groove and the second rolling mem-
ber rolls on the receiving portion,

wherein in a case where the rotary member rotates in the
second direction, the second rolling member rolls on the
receiving portion.

16. The optical apparatus according to claim 15, wherein a
second groove angle formed between the second inclined
surfaces is larger than a first groove angle formed between the
first inclined surfaces.

17. An image pickup apparatus comprising:

an image pickup device;

a stationary member;

a movable member configured to be movable linearly in a
first direction relative to the stationary member and
rotatably relative to the stationary member in a second
direction different from the first direction;

a rotary member configured to be rotatable relative to the
movable member;

a first guide groove having first inclined surfaces that are
not parallel to each other and extending in the first direc-
tion provided in the stationary member;

a second guide groove having second inclined surfaces that
are not parallel to each other and extending in the first
direction provided in the rotary member;

a receiving portion provided in one of the stationary mem-
ber or the movable member;

a first rolling member held between the first guide groove
and the second guide groove;

a second rolling member held between the stationary mem-
ber and the movable member on the receiving portion;
and

a drive unit configured to drive the movable member in the
first and second directions,

wherein the first rolling member is in contact at each of the
first inclined surfaces and the second inclined surfaces,

wherein in a case where the movable member moves lin-
early in the first direction, the first rolling member rolls
along the first guide groove and the second rolling mem-
ber rolls on the receiving portion, and

wherein in a case where the rotary member rotates in the
second direction, the second rolling member rolls on the
receiving portion.

18. The image pickup apparatus according to claim 17,

wherein a second groove angle formed between the second
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inclined surfaces is larger than a first groove angle formed
between the first inclined surfaces.
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